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CAM is essential to machine complex free surfaces using a multi-axis controlled machine tool. CAM generates a tool path by 
calculating intersections between the workpiece and some planes in real space. Then, it is necessary to regenerate a tool path newly 
when the generated tool path does not satisfy the required accuracy. In conventional method, it is difficult to modify the generated 
tool path partially. Therefore, it takes much time before the tool path is determined. In this study, we have proposed a new method of 
tool path generation with high-speed processing using free-form surface parameters. Since the tool paths can be generated at high 
speed, it is possible that operators can modify the tool path in near-real-time. In this report, an algorithm for the method of 

























































(1)，(2)式は 1 階の常微分方程式であるから，Runge-Kutta 法
などの数値計算手法を適用することができる．ただし，Ct,u，Ct,v
はパラメータ tに依存しているため，次式に示す du，dv，dtの



















Fig. 1 Relationship of curves between real space and (u, v) plane 
(u, v) plane Real space 
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内のみに曲線を生成する必要がある．パラメータ t を用いて 2
次ベジェ曲線を求める式を次に示す．次式において P0 は始点
をP1は制御点，P2は終点をそれぞれ意味する 
𝑪(𝑡) = (𝐏𝟎 + 2𝐏𝟏 + 𝐏𝟐)𝑡
2 + (−2𝐏𝟎 + 2𝐏𝟏)𝑡 + 𝐏𝟎 
(0 ≦ 𝑡 ≦ 1)
 
(4) 
 (4)式に関して 2次方程式の解の公式を用いてパラメータ(u ,v)
が 0，1の時の交点の算出を行う．得られた交点のうちパラメー
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Fig. 3 Schematic view of near-real-time translation of curve from 
on (u, v) plane to on free surface in-real space  
drag 





Fig. 5 Result of machining path generation and added partial path 
(u, v) plane Real space 
Contour path 
Added partial path 
Fig. 4 Defined workpiece for simulation 








Number of machining point 
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